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EMBRYQ TRANSFER
IN
THAT SWAMP BUFFALO
(BUBALUS BUBALIS)

1 1
P. chantaraprataap C. Lohachit

N. m:utsm M, Tachakumphu1

G, KnbayN’ / A. M.mavnngkrj_ﬂ
P. Vi and F. Prateep1

bryos using manual and
automatic me - Fourt ,« amp buffalo (3 heifers and
years oid, i;And 315 to 480 kg were used in
this itudyf:\Suptr ovulation by u ag FSi 32.mg (n = 2) and 50 mg,
{n = 4) and PM5G-2588-izueAn-=—2)-and-2700 i.u. {n = 3) resulted
in average ; ' sponsed to the treatment,
Recovery r:ﬁ of IEE; 11) while for normal
embrya, dagunar@g gbryos and Agferi'ilizad eggs, they were

2 SO
Y a e e =

1"Department of Obstetrics Gynaecolegy and Repreoduction, Faculty

embryos was 54.5%

of Veterinary Science, Chulaleongkern University.
2 Department of Obstetrics and Gynaecology, Faculty of Medicine,
Chulalongkorn University.



different stages were the 16-cell stage, compacted morula,
blastocyst, hatched blastocyst and hatched expanding blastocyst,
respectively. A higher recovery rate was obtained with single
embryo collection after natural estrus than after induced estrus
or superovulation, 78% (7/3) wvs 46% {E.fiEJ‘fs 54.5% (B6/11),

respectively. HNonsurgical em efer was carried out using

3 donors and 4 recepients. ecovery was performed

in one donor on Day 7.5 Embryﬂ found was a
hatched blastocyst "ansi—i—ta a recipient,
Pregnancy diagnosi

A hatched blastocy

be nonpregnant,
recovered from
a superovulated 4 . : were recovered
from a second su * 4o \ 6.5 the Hhathed
blastocyst and the recipients and

the 2 recipients whic i "t’ subsequently

16 -cell embryo, cmpacl:aﬂ;% ok and  hatched
blastocyst were &}uzan to °c ﬁd automatic
metheds. Post ul,u : e embryo, (grade-A)
partial damage (gﬂde— e ,@raﬂe—c} embryos
could be obtained both metheds embryos. They were 22.2 %

e AT S

buffale to gonadotrophin treatment and production of @mbryos,

- W’]ﬁ AT VI A B T

possible
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INTRODUCTION

Biotechnological techniques especially embryo transfer

is now routinely used for the purposes of genetic improvement and

diseases control in c ' thermore, superovulation of the

donor can siqni the reproductive rate and

praaervatinn u rozen form enhances  the
'—

There are a few reports on

application o t hn
supercvulati £
responses (

ained low rate of owvarian
B2 ; Drost et al,, 1983;

Karaivano X ost et al. (1983, 1988)
employed :‘itif sucessfully in water
buffalo of Ja zan breeds, It's reasonable
to inmvestioc amp buffalo in the mean
time technig o collection and transfer
will be also i o transfer will be employed

mere affic;antly. narly embryonic development in

preservation of

1) 01£513n responses to gnnadntruphxn treatment

tran ﬂ&lﬁmm ﬂum ﬁ\hryu collection and
foﬂwf]a}qﬂ y embryonic devel% ?J’]a E-I



OVARIAN RESPONSES TO GONADOTROPHIN STIMULATION
IN SWhMP BUFFALO (BUBALUS BUBALIS)

P, Chantarapratecp Z. Lohachit
G. Kobayashi M. Techakumphu
P, Virakul A. Munavongkrit

and P. Prateep

Department of Obstetri v and Reproduction

Reprint from Buffalo

Eight swamp N, A 2 nd 1 heifer) age
A57-4B2 kg. were
subjected to superowvu timulating hormone
(FSH) or pregnant mare (PM5G). The dosage
used were 32 (n = 2) and § =2 =&)Y for FSH and 2800 (n = 2)

or 2700 IU. (n =43) werall s ravealed 50% of

the treated anifidis—response—to-the—treatment; . Recovery

i T

rate of embryos normal embryo,

undeveloped and ertilized eggs, they Were 5% 6 /A16), 37.5
i6/16) and 25% (4716 UEs&tively. present findings
indicated thﬂﬁﬂl{] m% El t‘jﬁ fﬂﬁﬂmbrytm
superovilation

QW’IE‘N NSALHKINYIRE

The technigque of biotechnology particularly embryo
transfer is now routinely used in several species with different

purposes. However, embryo transfer combines with supercovulation
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of the donor can significantly increase the female reproductive
rate and it has a greatest applicaticn in farm animals both in
research and commercial production {Sreenan, 1988 ).
Superovulation is the most common technique for supplying embryos
and data have been accumulated from cattle. At present, the most
efficient procedure is usin otophin during mid-cycle and
followed 48 h with prostagl

lpha to induce luteolysis,
nestrus and ovulation. Oi ts on superovulation in
swamp buffaleo (Nit a ‘ alﬂﬁ Drost et al,, 1983 ;
Karaivanov et ' low rate of ovarian
response, abou W 7/ BB\ S In  addition,
Sharifuddin and :

cows superovulatedfwifh /PMSG-plus GnRH o . Our laboratory

ecover ova from 10

experienced Eechnique cf ambryo

transfer was species by Drost et

al. (1983), s f reasorable “€o ‘reinvastigate the ovarian

Experimental Animzls . Iﬂ
=
Eight swamp buff aloes, 7 cows age between 6 to 12 years

Two teaser

and 1 halfarigz s ol weight between 357-482 kg. werc used

NSRS e

deviation of the penis and also a fertide bull was ifgluded in
~RWAR I TR VBT R
1Q1ana at Research and Training Centre, Faculty of Veterinary
Science, chulaleongkorn University, Nakhon-Pathom, They received
concentrate 1 kg in the morning and evening and grazed during the

day time.



PRODUCTS
- Prostaglandin F2 alpha analog (Prosolvin® Intervet)
contains 7.5 mg/ml.
- Follicle stimulating hormone (FSH - P) Burns Biotech,
Labs, Nebraska, USA contains 50 mg),
um gonadotrophin (PM5G) [Fbllignnn,
1U./25 ml.
> ormone {(GnRH) (Eecapt&lR
Hoescht) conta s .004 g Buserclin.

ing 5 ml

= Pregnant mares'

Intervet)

When n E;.y natural or induced
it's designa 4 ‘: Ak AR -cycle between days 8
to 12 they were su e;tﬁ-ftw_ ; ination for the corpus
luteum and treat for superovulation, FSH
- P 32 or 50 2700 10 followed by the

administration of 2 doses of Wha 2 ml 48 and 60 h later,

— Pt
In addition, \GnRH 2.5 ml was -g_—?
sly ﬁ the first mating for

intramuscularly at

the time of ‘;_-"T_ﬁ-—
PM5G 5 ml Hadeﬁi -
PMSG regimen only. |

The FSH -P/regimen was givem 5 mg morning and evening

for 5 daa:ﬂq Shaifabde) 5558 b 44) $A(ERE) into decreasing

doses for 5 days started on o_gay 8 of the cycle. The, PMSG regimes

‘QW"I@W\‘SWW“TWWEI’ o

When the treated animals came in heat and confirmed by
the behaviour of the teaser bulls, they were mated twice

Whereas Neutra -

according to the acceptance of the cows. Technique of embryo
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recovery have been described previously (Betteridge, 1977
Nittayawattana et al., 1982 ; Drost et al., 1983, Sharifuddin and
Jainudeen, 1984, Bodhipaksha, 1987 ; cChantaraprateep et al,, 1987
i Lohacnit et al., 1987 ; CcChantaraprateep et al.; 1988).
Schedules for non surgical embryc recovery were on days 5.5 to

7.5 using lactate ringer solu

hern, After collectio
in the room at 31°C for 30 u ¢ _out about 400 ml the
sediment was then examined under a
stereomicroscope Evaluation of
the embrycs we taken, If
appropriate, gond te freezing for

further investigati

Ovarian res = aloes to different

’ 4
regimens of superovulation by FSH-P PMSG were shown in Table 1,

-

Y

] i
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Table 1 Ovarian responses of swamp  buffale cows to
superovulation by a total dose of 32 mg or 50 mg of
FSH=-F or PMS5G 2500 - 2700 IU.

Donor Embryos
no. recovery
L

c55 NF
c57 HBE and UND
(s ] NF
H2 NF
c116 3UND and Z2UNF
e 2EB and UNF
SN AP NP
o NETUUMNYITIT -

A8 A TN VAL or

- ———— - ——
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Legend : F Follicle CL Corpus luteum
NF Not found B Blastocyst stage of embryo
HE Hatched blastocyst EB Early blastocyst
UNF Unfertilized aagg. M Morula

C Cow ’ UND Undeveloped embryo
LO Left ] \\ ,/// Heifer
RO Ri ;,”‘ 4ﬁ==£’
h]ectad to FSH-P 32 mg,
‘ .Wy; On average 54.4 %
\%nt in term of ambryo
. N
wl_lctped and unferfilized
6) and 25% (4/16)

Two,
50 mg, PMSG
(6/11) of

recovery rat

eqgs, they
respectively.
(5/11). One cow :

A

another one was subjectdd te 2

e Tl
-

overy failure was 45.5%

lation 3 times whereas

fmli.w M ix species has beon
demonstrated \rmus . 199Lu) They reasoned that
due to small qemtal trauct and several other factore such as age,
parity, Sharifuddin and
J ainudweﬂ tﬁ:ﬁj ﬁﬁ%ﬂuiﬁj iy ova from the
£ luuhin seven cows, They stated™that the caufled were over

CYGU] 4 94 ] ) ) bbb o
affq-.mnt which was only 20-60% the rest may leak through ovarian
tube and caused failure to recover embryos. Ovarian responses
were noted on examination per rectum, the low rate of embryo

recovery was due partly to time of gonodotrophin administration

as in some cases we found a few anovulatory follicles on day 6
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after estrus.

Several factors exert influence on such recovery rate of
embryo. In superovulated cattle even 7 and B days after estrus
some eqggs are still retained within the oviduct as shown by Moore
{(1975), Furthermore, it's possible that a proportion of egg is
expelled shortly after enter the uterus which is around Day
4,5 in this species (\n}\}\r 22 al., 1987) and in
suparovulated cows ; igh levels until Day 6

{Booth et al., 1 t :.p al stabl.tshad that with
higher levels of :

. { m‘\ of LH and response
to gonadotrophi ' : are (Jordan and

Swanson, 1979).

‘a healthy condition
ity embryos or eggs
Lpparently, produced similar
ovulatory responses
= 3). Although small gg-lﬁm :Whiu species was informed
by Drost et alk.(j1953] and Shu:fuﬂdiniﬁ een (1984) which

or and flushing

s of narmal embryos (n

medium was aluayi' is ] ed Buch problem during
our early work but later on it was solved and'flushing was almost
100% of recovery. Cghe cow was subjec€ted to superovulation 3

cirae o TG} b AR ) P s s

This shows that it is pnssibi%rtn ﬂuperagaiate swamp bagialo cCOwWs

:.;ﬁmmmmy VTPEIREL

one collection could not find the embryo and another collection
obtained 2 undeveloped eggs, these findings indicated individual
variation of ovarian response to stimulation by gonadotrophin.
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Application of GnRH at the time of mating would help
augment the concentration of endogenous luteinizing hormone (LH)
in turn will induce ovulation while for Neutra-PMSG with anti
PMSG activities when given intravenously will act constantly on
action of PM5G as this g g in has prolonged half life up
to 5=7 days following th
inappropriate til -
suggested that i
FSH-P and PMSG.

a predictable

ivan PMSG alone may cause
ating, The findings
on is possible by both

\1\&\ ovulation regimen with

ero

alongkorn University
knowledlged for funding
the investigation. owledged for donation of

Neutra PMSG.

-

.\'

D
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EARLY EMBRYONIC DEVELOPMENT
IN THAI SWAMP BUFFALO (Bubalus bubalis)

P. Chantaraprateep ,1 C. I..c-hachit,1 M. Tachakmphu.1
G. Kobayashi,' P. Virakul,' A. Kinavongkrit,'
P. Prateep' and A. Limekul’
1Departmant of Obste
Faculty of vete;'

Zourtn ntogREESS]
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Chulalongkorn University,

ng.'ta@rtmant of Livestock

iland
= 1131-1139,

Received f

A total of 33 ncnturg mbry
/// )

investigate ear\m embrye deve

Collections
The different stades

% 1
16=-cell stage, compact morula, blastocyst, hatched blastocyst and

e UL NN

The authors are grateful t::: the Inntltuta of Haaltlwsaarch

S RTINS

Livestock Development and Mr. Udom Wangtal for their assistance

llections was carried out to
swamp buffalo.
«3; 7.0 and7.5.

on these days were the

in providing some experimental animals as well as Professor
Maarten Drost, College of Veterinary Medicine, University of
Florida, Gainesville, FL, USA, for his help with the revision of

the manuscript,
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hatched expanding blastocyst, respectively. 1In addition,some
degenerating embryos and unfertilized ova were also recovered.
A higher recovery rate was obtained with single embryo collection
after natural estrus than after - induced estrus or
superovulation, 7B%(7/9) % vs 46% (6/13)  vs  54.5% e/11),

f normal embryos was also

)tn after either natural

respectively. A higher |

abtained with singie I

or induced  estru
—

(5/4) and 38% (6

ation, 71% (5/7), B3%

Key words : _ : nt mp buffalo

In most mammals, uterus about 3 to 4 d
_ : yo reaches the morula
stage and develops. ’/' TR blastocyst which = later
becomes impletﬁed. " catt ‘ entiation occurs
about & to
During Days

51'" o8
1|
zona pelluecid j.1

(1,2). These eventsd) /seem-to occur earlier in Murrah buffalo (3)

w0 B DDV U TN Y
ARSI A W .

frcm those of Murrah buffalo and of cattle (4, 5). Thus, the

(estrus= Day 0]},
_'pands and sheds its

developnent continues ™ until implantation

aim of our research was to study swamp buffale embryos

at different stages of develomment.
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MATERIALS AND METHODS

Fourteen swamp buffale (3 heifers and 11 cows, 4 to 12
yr old, weighing 315 to 480 kg) were used in this study. Two
mature  bulls with surgically deviated penises were used as

teaser animals for estrus d

nimals were raised under

ion, while one fertile bull
was used for natural ’

similar management  cone tion “‘-j'ﬂ 1 kg. of concentrate

twice daily and um o grmbitum in the field

during the day. “"""'rf | ! wﬁh\\\--b

Three types o used : single ova
collection after na

For induction o

.‘nr after superovulation.

-

m

LR
b v

rectum to identi y. Only buffalo

with prominent L corp were  injected
intramuscularly (i, ith ': T ostaglandin F 2 alpha
(PGF2 Prosolvin’, ;:;;::7 meer-Helland ). Estrus detection
was carried out twice/m 7 ,v"_‘}“ and evening,
using teaser bq];y Gamrully. M the onset of

standing estru i ined in  estrus
for 12 h. Donord w | tile bull, at the
onset of standing estrus and again 10 to 12 h later,

v ool ) VHHAREL TN s

treated with 2500 and 2?ﬁﬂ v of ‘gfaqnant mares' serum

VAL st ) dmirlLameaym

Armour, Burns-Biotec, Omaha, MNebraska, USA) was given in
decreasing dogses at 12 h intervals twice daily for 4 days &6,
5-5, 3-3 and 2-2 mg) for a total of 32 mg to 2 donors, and



=19=

twice daily in equal doses for 5 days (5-5, 5-5, 5-5, 5=5 and
5-5) for a total of 50 mg to 4 donors.

During the mid-cycle, between Days 8 and 12, donors were
examined per rectum for the presence of a prominent corpus luteum

and treated with one of four regimens. Prostaglandin F 2alpha

(15 mg) was administere \"ff/n ning and evening at 48 and
60 h after PMSG and &N a : f the FSH treatment.

Gonadotropin stimulating hermope (GnRHFY,Omg; receptal®, Hoechst,

Munich, West Germany) #as administere at the time of the
first mating. / ‘

. 7.5 after onset of
nonsurgically via the

cervix as previbusly report (8 . iefly, the donor was

tranquilized with %ylazine (20 mg/d nd epidural anesthesia
Y .

was achieved with xy ing (3 rycs were collected with

13 or 16) by flushing each
ith- 1500 ml . of isotonic lactated
W ..4‘/’//}‘—/:,’? B “ ﬂ D

ST
1,5::;.1‘ Eicinin had been

uterine horn
Ringer' amlut\iﬂ! toe which
added. Normally; '

al to the corpus

i
—

luteum was ngusi' i & mre collected inte a
graduated cylinder. :

Eva 1uﬁaﬂ Sq ﬁﬁa% %j% ﬂq iftar £1lushing

at room temperature (31 C) wét;h a stereomicroscope at'q_y) to 40 =

=R TN IO NGV R L

saline (PBS; Flow Laboratories, North Ryde, N.5.W. Australiz)
supplemented with 10% fetal bovine serum (FBS; Gibeco, New York,
Ush), and their stage of developmant was recorded and a
photograph was taken.
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RESULTS

A total of 19 (57.5%) normal and abnormal embryos was
recovered in 33 attempts. The highest success rate (7B%) was
obtained by single embryo collection after natural estrus, while
single embryo collection after induced estrus resulted in 46%

recovery and post collection resulted in 55%
(Table 1), Two of 33 re
could not be passed,
of normal embryos
single  embryo

(5/6), The 1

obtained 1in th

ed because the cervix
and the percentage
@ induced estrus when

1% (&8/7) wvs 83%

al embryos was
Tablel ). Retarded

and  degenerating “enbryos wer observed in the
suparovulated ‘ tajge of unfertilized
ova was approximat three collection methods,
Embryos recovered onDay 5. 11 stage; morulas or
early blastocysts we ‘ ollection was made on
Day 6.0, & were obtained on Day 6,5, When
cellections were carrj:sd/fué‘z'\ § 7.5 ,hatched

(collapsed or In addition,

degenerating _ ere recovered, The
morphology of nor mbryoe eneratir@ embryos and

unfertilized ova is shaw}'n in Figures 1 and 2.

ﬁﬂ']‘l.l‘l«L’WlEl‘lﬁﬂ']’i

DISCUSSION £
q The highest success rate of embryo recovery wags 78% from
the single g9 collection after natural estrus compared to 46%
after induced estrus and 54,5% superovulated animals, The
reasons may partly be due to the fact that natural estrus does
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not disturb normal reproductive endocrine function. In addition,
estrus behavior in this species is a real problem as described
earlier (12) appropriate time for mating will be critical
especially after induc_tim of estrus which resulted around 45% of

conception rate (13, 14),

obtained by single egq

The quality of
collection, eithe .
than those after

uced estrus, were better

Few studies on the ' / v ot t in buffalo have been
reported generally was 1 the unfertilized and
(8, 3),

In this e ] smbryo recovery was carried out
from day 5.5 ‘this species (Murrah
breed) revealed tt

the uterus (3).

more can ke found in

our “compaction of embryo occurred

about day 6. a early blastocyst

occurred afte w :
yI] stage i1lar to th‘-

early blastoc

davelopment to  the
of cattle (15). h

difference in rate 6'3 davelnpment betwﬂern the swamp buffalo and
cattle wa embryos from
the maﬁﬁmmmﬂu‘jmﬂwr earlier

ast 0 to 7.5
ol rabt Ak sgbit a e

were 1 also different frem the report of Karaivonov et al. (3) in

Murrah buffalo as they reported that the hatched blastocyst was
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found on day 5 after onset of estrus, In one attempt we could
not £ind the embryo on day 4.5 after mating but repeat collection
of the same animal was made on day 6.5 and the embryo was found.
The difference of the result may be the fact that estrus behavior
is difficult to observe in 1 cies, In our experience tha

most practical way for h this apaciaél is use of a
teaser bull, e.g. a bull nis. Thus, the timing
of ebryo developmen mi.ght be inaccurate
time when compared b :
study of early eml ig' devele \ and swamp buffalo
should be conducted o $\ \\ \

chronology of

A ecomparative

embryo developme indswamp ., 41‘«- was different from that of
cattle and of Murrs '

FONUUMIUSNNS )
RN ITNINENAY
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Figure 1
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Various stages of swamp-buffalo embryo development.

Al A 3.5-day (6-call embrye. /The contour-of each blastomere

is evident, some blastomeres are beginning to fuse, the
perivitelline space is present and the zona pellucida is

thick, B) A 6-day embryo, blastomeres are in close apposition,
resulting in a dense mass called the compact morula.
Perivitelline space is still present., Some vacuoles may

be observed on surface of blastomere. C) A 6.0-day embryo,
early blastocyst stage with intact zona pellucida. Blastocoele
cccupies 25% of the volume of the embryo; undifferentiated

blastomeres are still present, on perivitelline space.



Figure 1

D} A 6.5-day embryo, expanding blastocyst stagess There is
no perivitelling-space. Trephoblastic cell line the zona
pellucida; the inner cell mass is well differentiated;

the blastacoele is abeut 75% of the velume of the embrye;
the zona pellucida is considerably thinner, while the number
of cells of the embryo has increased, E) A 7-day embryo,

a partially collapsed hatched blastocyst; the =zona pellucida
is gone. Well-defined trophoblast cells and inner cell mass
are present, F) A 7.5-day embryo, hatched expanding

blastocyst (without a zona pellucida), increased diameter.
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Figure 2 Morpha{agr itt? .'!mv. - embryos from

a superovulated—swamp—buffadks T __;;jﬁ Day & after
Lo _ £

l 20(&: magnification.
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= Unfertilized ova.
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Table 1 Results of embryo recovery from swamp buffalo after
natural estrus, induced estrus and superovulation

Embryo No. of No. of Recovered Not Not
collection collections successful embryos/ova found able to
Total N ABN UNF collect

(%) (%) (%)

sinqgle

embryo
collection
(natural)

estrus

Single

embryo
collection :
(induced o:«:«:\a,e -

estrus) 4‘.- *"MW

EEOWN

L — - -
Embryo Vi \‘

collection m M

following
superovualtion

-..-------...aa:.mumaﬁ Coual

2916 6 9/ 12 2

‘QW’]E\N ﬂ’iﬂl?ﬁJW]'WEl']ﬂEl

N = ncrmnl embryo; ABN = abnormal embryo; UNF = unfertilized ova.
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\\carriad out in swamp
s . Two types of

embryo collectiongwe 1, sing] recovery and recovery
after superovulati .’“f' | wag performed in
embryo found was

L
a hatched blastogyst which  was r to a recipient.

to be nonpregnant. Al bla tocyst and a degenerated embryo
were recovered fro rulated donor on day 7.0, and two
morulae were recovered. jzjq'gv/
6.5. The hatchedl blastecyst mi
3 recipients 7 the 2 reci

were subsequént]ﬁ di L cind 3 bull calves.

This is the first report of successful nonsurgical

RS ———

Department of Obstetrics Gynaecelogy and Repfoduction

Qm@ﬁfl@m WIS IRE-

Medieine, Chulalongkorn University.

uperovulated donor on day
e transferred to

the merulae,
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INTRODUCTION

Attempts had been made to carry out embryo transfer in
swamp buffale since 1981 as recently described (Chantarapratcep
et al., 1987). Although embryos were recovered from donors and

transfers were made to recipients non resulted in pregnancy. The

first successful nonsurg \ ‘ transfer resulted in the
birth of a bull calf \' & 1 in water buffalo of
Jafarabadi breed by P e R} 9986@1‘1:1 report came from

Bulgaria where Dron( ‘ prw pregnancies in
irth of four live

Mediterranean buf 1
AN
ecn m in ‘Malaysia by
. N NS

p buffalo but no ova

calves. However,
Sharifuddin and Jai
were recovered fr
by lack of knowled 1a technique used as
described by different a ﬁhﬁ& v. port on different

a more appropriate time fur re mﬁmyﬁ for transfer in

this species. TbA purpose of bht mm was to perform
embryo transfer evﬂi”‘h’g swamp buffalo.

HATERIALS AND METHODS

Bl BAUS WL TRAT o © oo

between 4 to 12 years old weighing between 357 to 482 kg were

= NI IA TNV EAN S
manag ond at t search and Training Centra,

Faculty of Veterinary Science, Chulalongkern University,

hnlmalu

Nakhon Fathom province, Two teaser bulls, one white and another
polled, were used for estrus detection, Boath bulls had been
operated for deviation of penis more than 1 year earlier. A

fertile bull was used to breed the donors,
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Products

prostaglandin F 2 alpha (PGF 2 alpha) (Prosovin®,
Intervet, Holland}, 1 ml contains 7.5 mg.

Follicle stimulating hormone (FSH-P), (Burns-Biotec Lab,
USA). Each vial contains FSH-P for injection equivalent of 50 mg
Armour Standard.

Pregnant Mares' Serum Gonadotropin (BMSG) {Intervet)
contains 5000 I.U./ 25 mil, /S

Gonadotropin releatj.nq hor;ima (GnRH) (Receptal
Hoechst, West Germanyl) I ml ccTntai.nl 0.4 mg Busereline.

Plushing ‘ nedim : Isotonic Ringers Solution or
whittingham's r-bdi.fit:ltmn of Dulbecoco's phosphate buffered
saline (Flow Lﬂﬁ.,g NaSaW., Hus-t;‘al.i.a} which was fortified with 2
percent. heat trg,ltad tovine ﬂﬂryu and sodium pemicillin G 100,000

I.U. per 1 liter c}t solution, 3 4
F ' 4

F AL z‘;l 4;

A ¥ 5
1'..’.{\ N, /4

P& f o

Three attmptn were maia:'at embryo recovery, one single
egg collection and two “from uupﬁémﬁ:llatad danorn. When animals
were found toMsMg&tal examination,
they were treatg:! with 2 ml BPGF 2 alpha and,eﬂ:rua was confirmed
through the obgervation of the behavior of the teaser hulls,
Estrus generally occurred mostly within 3 to 4 days after the
treatment. For-the Gingle o397 collection firstnatural mating was
performed at the onset of standing heat and the second mating took

R

/

place 12-h _later., Two regimens were used for superovulation PMSG
2700\1,0, (N=1) or FSH 32 mg (N=1). PMSG was (given on day 10 of
estrous cycle, two days later 15 mg PGF 2 alpha was injected
intramuscularly in the morning and evening. FSH was given twice
daily, 6=6, 5=5, 3=3 and 2=2 mg (32 mg) with the first injection
on day 8 of the estrous eycle 15 mg PGF 2 alpha was given morning
and evening on the last day of the FS5H treatment and 1 mg GnRH on
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the day of mating. Eatrﬁs in the recipients was synchronized
with that of the donors and they received 15 mg PGF 2 alpha
intramuscular treatment 12 h prior to the donors. Selection of
the experimental animals and pregnancy diagnosis were performed
by rectal examination of the reproductive tract. The techniquas
used for nonsurgical embryo collection and transfer were similar
to those described by Kobayashi (1580) and Kobayashi et al,(1981)
with some modifications acehrding té/@gggiea as metioned elsewhere
(brost et al., 1983; Bodhipaksha, 1987; Chantaraprateep et al.,,
1987; Lohachit et -alyy; 1987; " Chantaraprateep et al., 1989),
Briefly described, €fanquilized the donor with xylazine 15 mg IM
and posterior ep&dﬁgf _aﬂa#stﬂguized using xylocaine 3 ml.
Response to superovilation ‘was etermined hy examination per
rectum of the ovarie ﬁ}:qﬁﬁtiné-gumhur of corpora lutea. The
perineal region an /;yzzﬂ qﬁ;n‘th-ggqﬁhly washed and disinfected
with diluted iodine so t}én and _J tail was tied, After empty
?efbiﬁ?l é;ﬁé%or was inserted through
vaginal canal into the;ﬂérv;é{, A égg!g gauge Foley catheter with
30 ml inflatable ballcon é/‘rl ;_;{
the full length of the cax,nem and  fixed with artery forceps in
order to render it sufficiently rigid o allewfintroduction into
the uterus, ThﬂLI&ps of the wvulva were p.rtaﬂi]and the Foley
catheter was inseﬁgéd into the vagina and cervi%. The inflatable

content in the rectum

used, A sterile stylet was inserted

-
et s &

balloon waes placed first at the point beyond the middle of the
ipsilateral horn to corpora lutea and it wWas slowly inflated with
15-20 ml of air., Subsequently, the stylet was retracted and a
20 ml cathapar tip syringe was attached ~to the cathetér, The
flushing medium 4n 1" liter) bottle wag gently introduced\into the
uterus and allow to flow back into the 500 ml graduate cylinder.
The process was repeated until the medium was used up the
effluent was then placed in room temperature protected from
sunlight, the embryos were allowed to settle to the bottle of the
cylinder for 30 min, The supernatant fluid was rinsed, the
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remaining 100 ml was poured into a petri dish and examined for.
embryo under a dissecting stereo-microscope at 10 x to 40 x
magnification, The same procedure was repeated in the remaining
horn using a separate sterile equipment.

Fresh embryo transfer was carried out similar to AI
technique, by loadling embrye into a French mini-straw and
inserted into inseminating g Embryo was deposited into
anterior portion of the ipsital ’ )‘n to corpora lutea,

The investigation was carriaaj:l;t during January 1988 to
March 1989.

. eof -e@strus in swamp buffalo by using
“4 ; ‘4
sucgessful in 50 to 70% of the treated
a4 dd
- estrus ﬁgming teaser bulls rendered the

th is @c:es as recently reported

Sync
15 mg PGF 2 alp
animals. Detecti
best  solution

(Chantaraprateep, "198H). Hasﬁmq&s of ovaries and  embryos
collected as well as rewlts o’f:-mbryns transfer to recipients
/,r \l ‘-d“
are shown in‘\tabla 1 : o [
- ,,l. e =1 iaB-Ach al I h ’J

" s of superovulation
by FSH=F and -PTGSG in this study were l!:lm-rlar based on the number
of corpora lutéa {CL) on ovaries and rent-ver:-.r rate of embryos
44.4% (4/9). oOneC_hatched blastocyst (HB) and 1 degenerated
embryo were racoveraed from cow No. 57 °onjday 7.0 and one hatched
blastocyst from cow No, 8 ﬁn day 7.5, Two morulae were racoverad
fromccow o8 on day6 .5, | (The) blastecysts and~ the morulae were
transferred ) to" four U recipients 'and (2 'months 'later, the two
racipiaents received the hatched blastocysts were not pregnant,
The two recipients which received the two morulae on 23 April,
1988 (one recepient was mated naturally once on the day of estrus)

were diagnosed pregnant.



The recipient which has previously mated pricr to embryo
transfer calved male twin calves weighed 15 and 25 kg. (12
March 1539) and the secrnd cow calved a male calf weighed 33 ko.
Their gestation lengths were 329 (12 March 198%) and 332 days

huk&; to supercvulation
‘
N

{15 March 1989) respectively.

Table 1 Ovarian responses

and results of

Donor  treatment nsfer Fregnancy
Nov, diagnosis
57 FSH 32 mg O Nonpregnont

T
B PMSG 2700 I,U0, O yes Fregnant
Legend : FL Follicle on le R_Polliclé on right ovary.
CL Corp sus  luteum on

rig h%vary .

*FMIUUINEUINT )
ANRIN TN INENAY



-35-

DISCUSSION

Responsas of swamp buffalo cow to the treatment of PGF 2
alpha in term of estrus was variable between 50 o 0%  and  some
animals may not response to such treatment as previously reported
(Chantaraprateep et al,, 1982; Chantaraprateep, 1987),. Signs of
estrus in this species are very difficult to detect and teaser
bulls are necessary for estrus de 9‘?"“' Bulls with surgically
deviated penis were ?@ry usaful It:/uas easy to observe the
bulls follow the e ous

as exhibit nthi”,iﬁff

(Chantaraprateep,

'1mal and try to mount as  well

behaviors as previously described

aprateep, 1988), Our earlier
experiences and 1;. resqltar indicated that embryos from
h}’.a stocysts (Chantaraprateep et al,,

hl; ﬂ?&ﬂ] Transfer at this stoje

day 7 onwards we
19687; Chantarapratee
probably is not' suitable as h‘lé.dl.d not get result of pregnaney

€S 4 4
a:;‘ /)54

act E@at ?@8‘ embrya without  its zona

‘jaémaquE?Fjaawnral factors including
diseases as  shown b'FWra;mr (1987) and Singh (1330).
However, the fzrst m?cﬁnful e:fhrsrb transfer in water buffaln

was that nf\-g_hatﬂlﬁ_‘?ﬁag_nld_mhrv {Drost et al., 1503).

- day 6(morula) in this jpEGlEE seemed to be

possibly  due to t
pellucida  is prone

Embryos aro
suitable stage Eﬂr transfer a=s its zona pelluc;da is still intact
and serves as an, important barrier which protects the
emhryo, WE, arsedy Omdinly dsotonic Ri‘nger golution for flushing
embryo  except’ ' the two “ morulae “recovered with Whittingham
medium for cow No, i resulted in two pregnancies.

The [ technique ( used for recovery df | embeyo in this
specieés may need to be adjusted due to smaller reproductive tract
when compared to those of ecattle, Sharifuddin and Jainudszen
failed to recover embryos from 10 cows superovulated with PMSG
plus GnRH or PMSG, They suggested that it was due to Aifficulty

156272
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of manipulation of the reproductive genital tract and leakage of
flushing medium int:o the abdomen,

For one of the two pregnant recipients the onset of
estrus was synchronized with that of the donor while for the

Wt&r that of the donor. The
5

day 6.5 morulas with
intact zenae pelluci ha to beé the optimal

other the onlei; occurred a
2 embryos tranéf_lnrrad

time for the transfer h hﬂ ion. rate in cows

(Newcomb: et al., 1 \ reconfirmad pregnant
\\\\\" an average of the

4 months after

gestation length of swamp hLu \ _ Qﬁ ateep et al., 1502).
P\
This is the first succes Yo \\ eported in swamp
buffalo. s (G A \
S\'L:. 4.
-J\rl(«( F ’
AC
..un/' X
“,‘ \'\‘.(-lt’; 2
Institute of Health Research, Chulalongkern University
and The Bangkok Royal. port: ledged for supporting
the trial, :

AOUUINBUINT )
RN ITNINENAY



=37=
REFFERENCES

Boedhipaksha, P, 1587. Embryo transfer attempts in the swamp
buffalo. In: Swamp Buffalo Reproduction. F. Chantaraprataep,
P. Virakul, C. Lohachit and A. Kunavongkrit {(eds) 2nd edition.
Chulalongkorn University Pr?ss‘ pp. 341348,

Chantaraprateap, P, 1985, B:tru{%ﬁ%rm toms and AI Technigues in
Water Buffalo, Frtc FFTC Samxﬁs;i;Manila, Bangkok and Taipei,
4-17 September.r—iﬂ pages, ‘_J i'

Chantaraprateep, ‘FT”i
buffale, In:
P. Virakul

“ ntrol of estrous cycle of swamp

'yfgul Rﬂpraﬂumtiana P. Chantaraprataep,
chit Jand A Knavengkrit.  (eds).
1t§ ‘!rest. pPR. 187-209,

' hxt. C.q Bodhipaksha, P, and Virakul,

Chulalengkern
Chantaraprateep)
P. 1982, P ity Fzé alpha for oestrus control of

'InEarﬂa€3ﬁht1d Euffaln Production Cong.

/?%g?, Zté%%, ppt 385-393.

Chantaraprateep, P., Ldﬂac&lt, Cjigﬁ{Eakul, P., Munavongkrit, A.,
Prateep, P. and Eodhxﬁ@kﬁha,.gﬁpiﬁﬁﬂ Embryo transfer in
swamp bufflla. In: In Vitro Fbrt;;£;;t1un and Embryo
Transfﬂr.qjﬂu Kamonpatana, (ed), Chulllnugkorn University.
Press. pp. ‘}1-33ﬁ Lj

chantaraprateep, P.._Luhachit, C., Kobayashi, J., Virakul, F.,

buffaloes. Pr

Casserta, Italy.

Kunavongkrit, A,, TecHakumphu, M., Prateep, P, and limskul, A.
1989, Eaxly Embryonie Enialnpméﬁt in Thai Swamp Buffalo,
Theriogenology. 31 (6) »1131-1139,

prosth 1M, | bxiahits | Snd,) cripel/W.s. dnd/Ricncet 1AK. 1903,
Embryo Transfer in Water Buffalo (Bubalus Bubalis).
Theriogenology. 20(5) : 579-584,




=30 =

Drost, M., Vlahov, K., Alexiev, A., Cripe, W.S5., Karaivanov, Ch.,
Leonards, R.F.., I’hcl'fva, 0., FPolihronov, 0., Nicolov, N.,
Petrov, M, and Dragoev, A, 1988, Successful Nonsurgical

Embryo Transfer in Buffaloes (Bubalus bubalis) in Bulgaria.
Theriogenology, 30(4): 659668,
Karaivanov, C,, Vliahov, K,,

\‘ W +» Kacheva, D., Stojanova, M.,
s A DL v, A. 1987. Studies on
nt of bryo. Theriogenology.

T ——

B(5): 141-757_ ﬁ_ \

Alexiev, A,, Poli

preimplantation

Lohachit, C., Chant L, Fa, Muinavongkrit, A.
and puffalo.  Tet o T er in Swamp Buffalo.
In: Vitro Fé M, Kamonpatana.
{ed), : 185<200 (in Thai).

Newcomb, R. 1982 Rechve an er in Cattle. In:
.Malmnalian Eg '
Inec,; Flerida.

Sharifuddin, W, and Jainudeen, M.R, 1 Superovulation and

non-surgical collection of ova : he water buffale (Pubalus
) LA 0TI 2 SRR

bubalis). ‘ijm'v“ th Internat. Cong. i Reprod, and AI.

\ . i

Univernity
Singh, L.E. 193& i nsmission potential

of embrvos ¥ seman. 3rd world Congress on sheep and

Beef Cattle 'Breed.’@g. 19‘523 June Par‘i_,g. Volume 1, pp. 655-672,

e A T
Sﬁgwmii‘f’i‘ﬁfifwnw IR

Proc.,



Induction of Twin Calving by Transcervieal

Transfer of an Extra Embryo in Swamp Buffalo

Brief communication

P, CHANTARAPRATEEP G. KOBAYASHI'
Cs LDHJ\.CHIT1 P. UIRAKULI
A, KINAVONG PRIT1 M. TECHARUHPHU1

AND P,/ PRATEEP'

Department -gf Obstetrics Gynaecology and Reproduction
Faculty of Veterinary écience, Chulalongkorn University,

B N —

“Buffale Bulletin : (in press)

,44

m

IHT DUCT ION
5
The first :uﬁtaéafulluhéﬁaurgisal embryo transfer in
water buffalo of Jaflrabaﬂi hreé€%§n U,5.h, was achieved by Drost
et al.(1983) and resulted in tha;ﬁig;h of a bull calf and a second

report came from Bulgaris where Drost et al. (1988) produced

four calves in Mediterranean buffale, ﬂur recent reports

on pruductionx of amhryns using gonadntraphln stimulation
{Chuntaraprateep et al., 1988B) and early ﬂnbryﬂnlc development in
Thai swamp buffalo (Chantaraprateep et al,, 1989) revealed
good ewidence for embryo recovery and tramsfer in this species,
In cattle, embrye transfer does provide a very real alternative
in the production of twins oMapletoff,~1986), FKobayashi et al,
(1982) have demonstrated the possibility of/ induction, of twinning
in eattle by supplementation of extra embryo after artificial
insemination, Furthermore, our previous reports on  estrus
synchronization in swamp buffale using prostaglandin F 2 alpha
(Chantaraprateep et al,, 1982) and norgestomet plus PMSG (Virakul
et al., 1988) resulted in twinning of 8,3% (2/14) and 11.8%(3/26)
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respectively. The present objective is te achieve twinning by
supplementation of extra embryo transfer in mated swamp buffale

COwW.

MATERIAL AND METHOD

A  gwamp buff

served as a recip% en
with a polled bull? af
morula stage (figur :

day, The embr

horn which was i

rg »ld, weighed 482 kaq.

) ﬁheat, was mated once
.w%aive& one embryo of

* collected on the same

11y into the right
. The techniques
of aembryoc collec
described in deta
al., 1981; Chant
159891}.

species have been
1580; Kobayashi et
aprateep et al.,

The reécipier was diagnosed pregnant at 2 mo. after
mating and calved 1 ca estation length of
329 days. Birth
15 and 25 kg, reupecsijrely and the interval of the 2 births was

25 min. B cakv - = t trial are
healthy and mmgﬂﬁﬁﬁﬂijﬁ;ﬂ 2 and 3.
At the age.of 3.5 mo. old theyPweighed 62%and 71 kg. redpettively
tor N\ P bbbt | T BBl e

right @nd left were born from natural mating and ET respectively.

bull calves were
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DISCUSSION

This study indicated the possibility of production of
twinning in swamp buffalo when transferred fresh embryo to the
ipsilateral horn of previously mated cow. The bull calf born
from the natural mating (right side of figures 2 and 3) is a
polled which is corresponded to ;hﬂ mated sire., Both calves were
pregnant on the same right hern ;éb/the different body size of
the sires (680 kg and 400 kg 'f ”ﬂge ET and natural =sires
respectively) may influence paftly-torfhE'birth weight of the 2
calves, So far raﬁE;’f'
documented vyet. fﬁ;fsyzh:
/ 1ffﬁrances in twinning rates between

bfyd?transfer techniques (50 and 75%
n, And rson et al. (1978) obtained good

winning in auaﬁp‘huffalc has not been
in |cattle Rowsen et al. (1971) who

acknowledged sign
ipsilateral and bi
respectively),
results of bilate icaifemﬁﬁya transfer while Diskin et al,
(1987) obtained a/ t nnlng rg;é of 47% when they transferred
'par%éteral{é@rn Recently, Suzuki et al,
(1989) conducted almllarﬁﬁﬁﬁdles iﬁigéttle but using two whole or
demi-embryos and tranﬂfafféd 1nﬂﬁr . ipsilateral horn using
transcerv1cal.@é§hod their reuults of twinning(;mtes of 23 to 50%,
Jones and Rou534419291 cited by Johansson -txai (1974) reported

results of an anﬂ}ysls of data from beef brgads of the Hereford

fresh embryos to the

and Aberdeen Angus herdboocks in the USA, The average twinning
incidence was_ found  to. be . 0,45% for 527,000 calvings in the
Hereford and 0,41% | for 219,200 calvings dn |the @Aberdeen Angus
breed, Genetic selection for twinning im. beef cattle has been
largély unsucceéssful, | Machling| and /Carter (1964) repérted on the
twinning fraquéncy in an Aberdeen-Angus herd by selection. Only
twin bulls were used as sires in the herd, and the females used

for breeding were born as twins or were daughters of twinning
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cows. After some 15-20 years average twinning frequency in the
herd was 1.71% in 585 calvings, However, it has been estimated
that beef production can be increased by 60% through twinning in
intensively managed herds,

. The present result indicates the possibility of

application of biotechnel e for improving swamp

production aﬁd enhanci superior genctic
potential ﬁnimala. To freemartinism duc
te twinning fer ith the advent of
biotechnolegical me inning is more
appropriate followin

As the ¢ ssociated with
the maintenance of we productien twin
calves would be che s producing single

calves.

Institute, of Health Research, Ch angkern  University
and The Bangkok ral-Spor knowledged for their

' of are acknon \’

i
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support.
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Figure 1
Figure 2

Figure 3
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Embrye at meorula stage, collected at day 6.5
Two bull calves age 5 days with their dam

de bull calves aged 1.5 months with different phenotype,

one with horn bud (left) and another one (right) with horn.



Preliminary report on cryopreservation of

Thai swamp buffalo embryos : manual and automatic methods
By

M. TECHAKUMPHU' C. LOHACHIT'
P. CHANTARAPRATEEP P. PRATEEP'

at the stage of
two-cell embrye, 16-c 5, -compacted & a, blastocyst and

hatched blastocyst , 1 and automatic
methods. The embryeo . "_;_ 3 , ‘ o roo temperature to
-7°c at the rate of G/miin and frém -7°¢ to -15°C or -30°C
with the rate 0.3%/min ¥ quid nitregen. The

post thawed morphology mbryo (grade-A) could be
obtained after both manug}
partial damaged WI-II and totall
The percentage :-_ h gr

55.6% (5/9) respectively

ie . freezing, and also for
s (grade-C).
2% (2/9) and

fiﬁst report on
cryopreservation of swamp buffalo embryos. Further studies on
viability after transfer” showid follow.
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INTRODUCTION

To date, since the first birth of mouse from a frozen
embryo (Whittingham,1271), different species of animals,including
human beings have been successfully frozen and normal young have

been born (Renard, 1982; Mohr et al,, 1985)., However, no report

of cryopresarvation of buffale embrye has been

published yet. In p buffale was a major
population of rumi 6émillion heads, The

meryu transfer has

tanawatet al.,1981)

development of some b
been started
and recently, pregnancics was
. Assocliated with

will be useful for

reparted by C
embrye transfer,

genetic improvemen research in this

species, This t investigating the
freezability of s r_} smbr- . ual and autematic
methods, 7:777‘

\‘\.i ‘- ,4/

Materials and

Embryos : A S O I DO B l 1 .I=-es. 1 retarded
“embrye (16 cells)
} and one hatched

two-call embrv

f

.lastacysts"

morulaaM{M],

three compacted
blastocyst (HB) werqlJracnvarnd non aurq:cally by single egg

B mwmmmg ey
R M VKA TR 1 EAEL @ VAN i g

Chanté}aprateep et al.(1988b). The collected embryos were washod
twice in 2 ml of Whittingham's medifications of ulbecco’s

buffered saline (PBS, Flow Laboratories, Australia) supplemented

with 20 % of fetal bovine serum {FBS, Flow Laboratories,
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Rustralia) and were conserved in this medium before freezing.
The interval between collection and freezing was about thrae

hours.

Freezing procedures

Addition of crycprotectant Glycerol was |used as

cryoprotectant. The final was 1.5 molar or 10% of

glycerel in the soluti D ' {velume/volume). At
room temperature {Zﬁa was added in four
1.5 M for 5, 5, 10
loaded into the

steps, starting fr
and 10 minutes r
middle part of a small volume of
freezing medium FBS) separated by
two air bubbles, similar to that
described for cattl
Freeczing : The freezipe methods, manual and
automatic, A total: ' By ‘ozen, Four embryos

{(1-2 cells, 1-M; 1-B a yos (1-16 cells, 2M,

¢
X 73m8) pYLe

2B) were frozen & ie respectively.
-

The maprj :ing mu‘ using the RPE

Embryo Freazer 't Collins, U.S.A.).

The loaded straw[ s aratus which was
i |

placed vertically inte the neck of a liguid niftrogen tank. The

vapor of liguid nitrogef-Wwille cool the fFreczer progressively.

The ad]ugtmenﬁ,ﬂ'}qnj ek 6d TbGf podbigeus ana enc

level of liguid nitrogen helped tﬂ moniteor the cooling raLf Tha

m“"%gzi‘m\mmmmzmﬂm

thermometer. This probe  was placed in a reference straw
filled with 1.5 molar of freezing medium.  Automatic freczing
was done using a programmable freezer (Planer, Biomed Kryo scrics
U.5.h.).
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In both manual and automatic metheds, the cooling rate
was around 1,0°C/min decreasing from room temperature (27°) to -7%.
at -7°C erystallization was induced by touching the surface of
Btraw with metallic forceps precooled in liquid nitrogen., The

embryos were then sleowly frozen from -7%¢ to -15% or -30°C at the

rate of 0.3 Cfmxn before
freezing curve followed
et al., 1982). nal

was -30°C with n ratio 1m ree31nq‘ In automatic
re =15 C and -30 C

g inte liquid nitrogen. This
or bovine embryos (Renard

for manual freezing

freezing, the tv
followed by a 100 r-i'ore_freezing.

Thawing and diluti mbryos were thawed

by removing the stp directly plunging
it into a water ‘ba ;ﬁvA; ”   ctant was latcr
removed by four step: _ ;', F “.,{ on which was 1.5 i,
1.0M, 0.5M and 4 =3  :':in each, After complcto
dilution the embryos } times in small drops of
PBS +20 % FBS and kept in—this “for further investigation,

- manual. - zing was cultivated for 24 hours
in Ham F 10 maﬁ\ order to allow it to re: store its structurae
ar to devele =; f : demonstrate its
viability in vitxg ﬂ]

Viability of embryo : viability of frozen-thawed embryos

e st w%nﬁﬂ%m’f::::“ e

classified inte three grades o

QW?@W?%%A%'%’}W&&I‘ "=

intact zona pellucida and intact blastomeres,

For hatched blastocyst the presence of inner
cell mass and trophoblast was judged  as

undamaged ,
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Grade B : embryo classified as "partial damage" werc
intact or had small damage in zona pellucida
and with or without damage in the blastomeres,

Grade C : embrye clasified as "totally damageed" had

discarded blastomeres or =zona pellucida or

The details g i) ost thawed swamp
buffaleo cmbrycs are ppeSented i able 1, With.manual freezing,
A inner cell mass

\ rula with small

Ae he blastocyst was

oné normal  hatched
and trophoblast
cracking of =zona
judged a grade-A se¢ blastomeres werc
partially destroved ed a grade-B cmbryo.
The morphology compare ﬁ'ﬁ./ad k! fr n embryo is shown in
Fig. 1 and 2. The confin of blastemeres was clearer after
‘_— el

culture for 24 hours (Fig.

_41’/"

stage and blastn{iﬁt were wral ; o-cell embryo
had an intact &z

~ two embryos, two-cell

while the blaﬂtncy:jlw O
With aut tici freezing,
morulac  were obtainedl) when, freezing was terminated at -30°C

o s YA LAARE YRSy o oo

thawed grade-f embryo was a:.mi.lnr to an unf rnzan one @ ody B

. ;:ﬂwmmammﬂwmm

and 6 ).

ane gra&e-mand ong  grade-B

The freezing to -15% gave one grade-B blasteocyst with
50% of blastomeres were destroyed. Two other embryos, one

16 -cell stage and one blastocyst frozen to -15°¢C were mostly
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damaged. Mo appearance of inner cell mass and trophoblast was
found in blastocyst. The embryos prior to freezing post thawad
were shown in Fig.7 and B. Conclusively 22%(2/9) of frozen embryos
presented morphologically normal as grade-h embryo, 33% (3/9)
were partially damaged as grade-B embryo and 45% (4/9) were

FONUUINYUINNS )
RN ITNINENAY
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and some destroyed blastomeres (x 400)

Fig 3 Frozen-thawed embrye (fig 2) after culture for 24 hrs.

the confinement of blastomeres was evident and socme

degenerated cells were on the contour of embryo (x 430)



Fig 7

Embryeos treated by automatic freezing to -30%
béfsre plunging inte Jdiquid nitrogen

Embryos” at ‘morula‘stage before freezing (x 400)
Embryes at merula stage befeore freezing (x 400)
Grade=Acambnoyo) dupper Axamf ig|4h withointact

2ona ‘pelldeida’ and intaet’ blastomeres and

Grade-B embryo (lower) with cracked zona pellucida
larrow) and about 20% destryoed blastomers, {(x 200)

Grade-A morula (fig 4) after freezing (x 400)
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Pigures 8 and gaﬁqﬂﬁqmwﬁﬁ%ﬁm _15% before

plunging inte llquld nltrogen

IR TR TR ...

and total damaged cells and one Grade-C embryc (right)
with cracked zona pellucida and 50% degenerated

blastomeres (x 200)
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Table 1 Morpholegy of swamp buffalo embryos at different stagcs

after freezing by manual and automatic methods.

S . S e 68

Stage Morphology after

freszing=-thawing

- s i e e

Manual
two=call embr pellucida with destroyed

.._. ade
Morula 7 1 N3 pellucida with some
. &0

\Q:ftrnyad Grade B
; lucida recovered Grade C

ell mass and trophablast

i e e

o _with intact zoena

-----—_;\: stomeres Grade A

@ bryo with cracked

zona pellucida and some blastomcres

{=?0%) destroved Grade B

WU A — —

STAM NI T bR A T e
i thzon 1 a but the embryonic

Tcells  tofally destr Grade C
JNaasATIEE TRUTIREE .
g of blastomeres destroyed Grade B

*
L]

temperature before plunging in liquid nitrogen was -30°%.
temperature before plunging in ligquid nitrogen was -15%,

*
*
i
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Table 2 Classification of swamp buffalo embryos after freezing

by manual and automatic methods,

-

Method No. of frozen Grade
embryos A B ¢
Manual 3
...... N ————— A—--“-----'--------lﬂ-‘-mu
Automatic 2
Total \ 2 5
4 \ S\
. ‘_ - {-,‘ \\ 2&2‘ 5516%
"""""""" N W ) T
OW‘ 1
J"‘-ao / ) ) h'vl
Tha present g4 of pos awed morphology of swamp
buffale embryos revealed that they sould resist being frozen Lo
~196°C by the 't used, anial and automatic

freezing gave ith intact zema pellucida and intact
ambryonic cells. ] rmzing is that it is
(1986 ) reported no
differcnce in embryo su¥vivals between simplified embryo freezing

L e

cmbryos and Their develapmeog in culture medium fnqlJE and 24

scribed for bovine embryo (Renard et al,, 1982) were not
strictly followed, No equilibration time at -7°C can be allowed

simple, inexpensi and portable. Frank et al,

due to difficulty in controlling the temperature because of the



distance between the freezing apparatus and the level of liguid
nitrogen in the tank, Neither was an equilibration time at -30°%
allowed before plunging in liquid nitrogen for the same reason.
Leibo (1981) suggested that the equilibration time influenced
the survival rate. This eguilibraticon time wnﬁld allow time

for the embryos to undergo extensive dehydration. Normally the

embryo should be equili 5 to 10 minutes at seeding
temparature and ahﬂu;\\ : / he last temperature before
<

liguid nitregen, equilibration time ot
———
ade A hatched blastocyst

|

these two temperature

and one partial / ula be obtained after manual

freezing includin iJ: of tw0-cell.3mbryu which
used for E\manqa freezing.

In au : -0 ‘ E£%ihawed morphology of
embryos frozen at =3 ":: 2 than those frozen at

-15%, only aged blastomeres was

obtained when t minated to'-1SGC while

one grade-A and were obtained after

termination at -30C, vation could be explained by

TR ) - .
ehydration at =1 =d with -30°C. The
\

amount of water.si

insufficient

“afl to the formation

of intracellu é‘—majc-r causes of ccll

ﬂﬂassip. et al. (1587}

destruction du:Elg thawinqrfLéiho. 1977).,

showed that in the cpPresence of glyceEg} alene, slow cooling to
SR 1m0 (11 | Al
higher pregnancy rate’ wa cow mnhﬁ{gs when the
-t . =\ o )
AR AN LA VI T E L
was =25 €. ) i s sonable
to 8051 the swamp buffalo embryos to -30°¢ before plunging in
liquid nitrogen,
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The limited number of frozen embryos for this study was
due to low response to superovulation treatment reported carlier
in Thai swamp buffale by Chantaraprateep et al. (1988b) and to
the low rate of successful recovery, which was around 56 %

{Chantaraprateep et al., 1989)., MNevertheless, this preliminary

study gives some information feasibility of cryoprescrva-
tion of swamp buffalo emby ’ study on wviability by
transfer to a suitable ¥ confirming the final

o —

viability,

The author vic ‘ e N sincere thanks to
Assoc. Prof. Drd P igh | of Obstetrics and
Gynaecology, Fac G 1lal orn Univereity for
providing the automat ’ froezer and 3. P. Tungchaisin for
technical  assistance Natit of  Health  Research,

Chulalongkorn Uversity gkok Sports Club are also

acknowedged for supporting
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DISCUSSION

Resposes of swamp buffale ovaries te stimulation by
exogenous gonadotrophin both FSH and PMSG were low as indicated
by low rate of embryo recovery (average embryos), Thase
findings were in accordange with those  previous reports
(Nittayawattana et al,, 1982 : m;oj: et al., 1983; sharifuddin
and Jainudeen, 1984), The reashﬂgi-f such poor responses due
partly to genetiec make up,«hutritian and state of the estrous
cycle in connaeticn to th# regimen of genadotrophin applied.
pDifferent ntagan”é garly bryonic development on Days. 5.5,
6.0, 6.5, 7. n//va were identificd as the 16-cell stage,
compact morula, 1 tncyﬂt, -hatchad blastocyst and  hatched

expanding blastoc rgspect vql?. These findings serve as a
milestone for f pliéati 1 of biotechnological techniques
particularly embry tyansfﬁr in{tﬁi species. It was also shown
that a higher recove ratt and h&:mal embryos were obtained with
single embryo callectlbh»aftar n i 1 estrus than after induced
estrus or superovulat;qg{;QThree:ﬁ§ggmpta of non surgical fresh
embryo trans{éé were performed, the first 2 f%fe on Days 7.5 and
7.0 and thaLJ@mhryos were hatched blanpﬁéépt, it was found

nonpregnant. Eﬁe last attempt was earriea'out on Day 6.5 from

S

superovulated d;;cr 2 morulae were recovered and transfered to 2
recepients ,and they wer& found pregnant and calved a twin bull
calves and.,'a bull calf in March 1989 with gestation length of 329
and 332 days respectively. The sueeess due teinformation
gathered| from| \the  studias of early embryonic development, 1In
viewnof more acceptable for further impliment of biotechnology in
this species freezing of embrvos is compulsory. Our preliminary
investigation on cryopreservation of swamp buffalc  embryos
using manual compared to automatic metheds, A total of 9

embryos at different stages of development ; 2 cell embryo,
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16 = cell, compacted morula, blastocyst and hatched blastocyst,
They were frozen at -196"c using manual and automatic methods,
The post thawed morphelogy of embryos were similar for both
methods, The normal grade-A embryo, partial damaged grade-B
and total damaged grade-C e 22.2 % (2/9), 22.2 %
(2/9) and 55.6 % (5/9) r

In conclusiol he findinge these 4  studies

indicated the poss

of swamp buffalo
embryos through sta
either FSH or

:5 by gonadotrophin
esponses would be
expected, Such p v, genetic selection
| eed and feeding and
estrus cycle, by - [ S o can be carried

3. “\\\ tact zona pallucida

. g of embryo should be
1)/1[ A \
eti

investigation, N.m&ﬁ.;w

together with properx

out more sucessful
embryo or prior to/Day 7 amb

encouraged for preser tmﬂ esource and  future

FONUUMIUSNNS )
RN ITNINENAY



	Cover (Thai)
	Contents
	Acknowledgements
	Abstract (Thai)
	Abstract (English)
	Introduction
	Ovarian responses to gonadotrophin stimulation in swamp buffalo
	Early embryonic development in Thai swamp buffalo
	Success of embryos transfer in Thai swamp buffalo
	Induction of twin calving by transcervical transfer of an extra embryo in swamp buffalo
	Preliminary report on cryopreservation of Thai swamp buffalo embryos: manual and automatic methods
	Discussion

